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A Baker’s Dozen

Palm Applications for
Mathematics (and Math
Related!) Instruction

By Lynn M. Lary

Subject: Math, economics, science
Grades: K-12 (Ages 5-18)

Technology: Palm OS handhelds

Standards: NVETSeS 3; NETSeT ||
(http://www.iste.org/standards/).

NCTM Grades K-2, 6-8 Geom-

etry (http://standards.nctm.org/
document/). NCSE 2, 12 (http://
www.ncee.net/ea/standards/). NSES
Grades K—12 Unifying Concepts and
Processes (http://www.nap.edu/
readingroom/books/nses/html/).
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uring the course of the
last year, I have had the
privilege of working with

approximately 90 Grade K-8 teachers
in the use of Palm OS handhelds. I
have found many applications that
can help you integrate handhelds into
instruction on math topics, whether
it is in math, economics, career explo-
ration, or science. Prices range from
free to $25. Many of the shareware
programs have fully functional,
time-limited demos available.

As a former high school math
teacher, I taught everything from
basic math to AP Calculus. At the
basic math level, particularly in high
school, many of the students have not
had success in learning mathematics
or any love for mathematics. For this
reason, I believe it is imperative to
teach these students how to use tools
that have real-life applications and
help them become smart consumers
and smart citizens.

If you are considering using
handhelds in your classroom, you
have a number of things to consider:
equipment management, student
contracts for out of class use,
tutorials, curriculum integration,
success stories, and current research
on handheld effectiveness. To help
teachers learn more about classroom
use of handhelds, the Organization
for Educational Technology and
Curriculum (OETC, formerly
known as Oregon Educational
Technology Consortium) has work-
ed in conjunction with the South
Lane and Eugene 4] School Districts,
both of which are recipients of U.S.
Department of Education, Enhanc-
ing Education Through Technology
(Ed Tech) grants to develop the
Northwest Handheld Project
(http://www.nwhandheld.org).
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Geometry Manipulatives. Two easy-
to-use programs that are popular

at the elementary level include
Tessellation and Tan Free. In each
case, these programs allow teachers
and students to quickly access
“virtual manipulatives.”

Tessellation V1

Publisher: David Rasch, http:/
tesselation.sourceforge.net

Grades: 2—12

Cost: Freeware

The National Council of Teachers of
Mathematics NCTM) Grades 6—8
Geometry Standard indicates that
all students should “Use visualiza-
tion, spatial reasoning, and geometric
modeling to solve problems” and
“recognize and apply geometric ideas
and relationships in areas outside the
mathematics classroom, such as art,
science, and everyday life.”
Tessellations have been incorpo-
rated into math classrooms for many
years as teachers draw connections
between geometry and art. In the
old days, students spent hours trying
to draw their own tessellations. The
beauty of this program is that it
allows students to create tessellations
from a base figure (e.g., triangle,
square, diamond) within seconds.
(Some Web sites do the same thing,
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but you may not have access to a
computer lab.) Students can click-
and-drag vertices and edges to modify
the shape. With the click of a button,
the image is tessellated! This is an
excellent tool for quickly exploring
how shapes are tessellated and what
tessellations are.
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Tan FreeV2.1.1

Publisher: smallWare, http://
www.freewarepalm.com/
games/smallwaretangrams
free.shtml

Grades: |12

Cost: Freeware

Tan Free allows students to solve tan-
grams. The student starts with a sil-
houette and seven pieces. The pieces
can be rotated, flipped, and moved;
the goal is to replicate the silhouette
using all seven pieces. This is a great
virtual manipulative because unlike
physical manipulatives, this program
allows students to ask for hints in
solving the tangram. If a hint is re-
quested, the program will show the
correct location of the selected piece.
The student can then continue solv-
ing the puzzle.

The use of TanFree is a fun way to
teach the NCTM Grades K-2 Geom-
etry standard of applying transforma-
tions and using symmetry to analyze
mathematical situations, as students

must “recognize and apply slides,
flips, and turns” to successfully
complete the tangram.

Place Value/Number Systems. The
NCTM Number and Operations
Standard indicates that all students
should “Understand numbers,

ways of representing numbers,
relationships among numbers, and
number systems.” This includes using
“multiple models to develop initial
understandings of place value and the
base 10 number system.” Abacus and
Numerus are two programs that allow
students to work with place value
within other number systems and
reinforce their understanding of our
number system.
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Palm AbacusV0.961

Publisher: David Zimmerman,
http://www.palmgear.com/inde
x.cfm?fuseaction=software.sho
wsoftware&SID=2AC2C
8E2-CFI8-AC2E-71CECCED
4120A198&PartnerREF=&prod|
D=54506

Grades: 3—12

Cost: Freeware

Abacus is a free, easy program
that simulates a Chinese abacus.
As the user moves the beads, the
Arabic numeral equivalents are
shown. This allows students to
deduce the values of the beads in
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different rows. In addition, when
students select multiple beads of a
smaller value, the program automati-
cally exchanges them for the correct
number of higher value beads. The
benefit of using Palm2 Abacus is that
students have immediate feedback
regarding the value of the different
beads, which is especially helpful in
teaching the concept of place value
in a number system.
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NumerusV |.4

Publisher: Laurent Duveau, http://
www.palmblvd.com/software/
pc/Numerus-2001-10-11-
palm-pc.html

Grades: 3—12

Cost: Freeware

This program is a Roman numeral
calculator in which students can
enter Roman numerals and then
add, subtract, multiply, and divide
them. The corresponding Arabic
numbers are displayed along with
the Roman numerals. The cool
thing about this program is that

if a student enters an “I” and then
another “I,” the number 2 is dis-
played. If another “I” is entered,
the number three is displayed.
When the forth “I” is entered,

it automatically changes to “IV”
and displays the number four. When
a student tries this with an “M,”

the following happens:

Learing & Leading with Technology
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M 1000
MM 2000
MMM 3000
MMMM 4000
MMMMM —changes to V.M 5000

Notice that when you enter
MMMMMV, it changes to V.M
and 5000 is displayed—TI learned
this notation from using Numerus!
If you are interested in using this
application, I would suggest that
you take a look at fifth-grade
teacher Tony Vincent’s Exploring
Roman Numerals Web Site at
http://www.mpsomaha.org/
willow/p5/handhelds/activities/
romannumerals.html. It contains
some useful activities for teaching
students about Roman numerals.

Mental Math. Most math teachers
want their students to be good
thinkers and problem solvers

and to be proficient at numerical
calculations. The programs below
can be used to sharpen these basic

skills.

Lewal 2

AlgebrafV1.0

Publisher: Seba Software, http://
www.freewarepalm.com/
games/algebraf.shtml

Grades: 4-12

Cost: Freeware

This is one of my favorite problem
solving pieces of software. Ten sym-
bols that represent the digits 0-9 are
displayed. The symbols are displayed
in three rows of three with +, -, /,
and X between each adjacent sym-
bol (both vertically and horizontally;
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see image). The goal of this “game”

is to decode the symbols so that

the math equations are true in all
three rows and in all three columns.
In level one, eight of the numbers

are one-digit numbers; there is one
two-digit number. After successfully
playing the “game” multiple times at
level one, the user progresses to level
two, which includes more two-digit
numbers. Each level gets progressively
more difficult. The downside is that
there is no way to change the levels if
multiple students are using the same
handheld (i.e., once you get to the
second level, there is no way to return
to level one).

Level Four
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Mental ArithmeticV1.2.1

Publisher: Bubbling Solutions,
http://www.bubbling.com

Grades: 4—12

Cost: $25, shareware

This program uses student feedback
to adjust the level of difficulty. Each
problem involves either addition, sub-
traction, multiplication, or division.
The first time a student uses the pro-
gram, he or she is presented with 10
questions. If the student answers all
10 correctly, the student proceeds on
to Level 2. If not, the program offers
more practice. One difference in how
this program displays the questions is
that symbols (e.g., +, -, X, /, ) are
not used; instead, the problems con-
tain math vocabulary (e.g., plus, mi-
nus, multiplied by, divided by). One
positive aspect of this program is that
if a student is having difficulty, he or
she can request help. Help is provided
in the form of suggested approaches
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to problem solving. For instance, to
find the answer to 43 + 68, the help
suggests breaking the numbers up
using the associative property of
addition (though not identified

in this way):

43 + 68

“Try splitting into tens

and units, and adding these

separately.”

43 + 68

(40 + 60) + (3+8)

100 + 11
111

Mental Arithmetic keeps several
statistics for the student, including
the overall percent correct.
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BeSmartVl.4

Publisher: Dmitri Vokhmine,
http://www.palmgear.com/index
cfm?fuseaction=software.show
software&prodid=6950

Grades: 412

Cost: $8, shareware

This drill-and-practice software allows
students to add, subtract, multiply,
or divide two numbers. The student
can select one type of operation as
well as the number of digits in both
the first and second number (up to
five digits). The student can also
determine whether to use negative
or positive numbers. I particularly
like two features about this program.
First, there is a work area so that if a
student needs “virtual scratch paper”
he or she can work out the problem
right on the handheld. Second, the
student’s percent correct is shown on
the screen at all times. If a student
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doesn't like a 75% rate of accuracy,
he or she can simply reset the tally
and go for 100% accuracy. Speed in
which the problems are completed
is not a factor; the only feedback a
student receives if he or she is wrong
is the correct answer.

wusw MonkeyByte. com

g+5=13
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Monkey Math V0.5

Publisher: Monkey Byte
Development, http://
www.pilotzone.com/palm/
preview/ 16007 | .html

Grades: K-2

Cost: Freeware

This is similar to BeSmart, however

it has fewer options. This program
only allows the user to select from +,
-, and X and to only use one-to three-
digit numbers. It offers no tally of
correct answers and no virtual scratch
paper, making this truly a mental
math exercise. One aspect that might
be appealing to younger students is
the monkey that provides feedback

when the correct answer is entered.

ECONOMICS

The National Council on Economic
Education (NCEE) Standard 12: Role
of Interest Rates says “interest rates,
adjusted for inflation, rise and fall to
balance the amount saved with the
amount borrowed, which affects the
allocation of scarce resources between
present and future uses.” This is a
fairly abstract concept for students to
understand. Through the use of tools
such as InflationMaster, students are
able to explore the value of money,
how it changes over time, and com-
pare today with yesterday.

InflationMaster V2.7

Publisher: John Mayo-Smith,
http://www.freewarepalm.com/
calculator/inflationmastershtml

Grades: 212

Cost: Freeware

This is a gem of a program that can
be used across the curriculum to pro-
vide financial context for students.
This program allows a student to en-
ter a dollar value in a particular year
and to calculate the value in today’s
dollars. For instance, if students are
studying the Oregon Trail and learn
from the National Oregon/California
Trail Center (http://www.oregon
trailcenter.org) that in the 1850s it
cost $100 for a covered wagon, they
can use InflationMaster to find that it
would cost $2,170.59 in today’s dol-
lars. Finding the cost of making the
trip West seems like a simple activity,
but it is a terrific way to engage stu-
dents in discussions about who was
making this trip—simply put, these
pioneers had the means to travel.
Inflation Master’s calculations are
based on the actual rates of inflation
for the years 1800-2003. This is
important to know, because some
sectors of the market do not increase
with the rate of inflation (e.g., real
estate, medical services). For older
students, this can generate a whole
topic of discussion about what factors
influence different sectors of the
market. The fluctuating value of a
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dollar is sometimes a difficult idea
for students to grasp. For instance,
InflationMaster is a tool students
can use to understand the inflation/
deflation and the early 20™ century
as the United States entered into the
Great Depression. One of the social
studies teachers involved in the South
Lane Ed Tech grant had her students
make charts covering the years
1920-1940 and the associated value
of money over time. By graphing the
data, students could see the concept
of inflation/deflation.

$100 in 1920 was worth $100; how

much was the same $100 worth in
each of the following years?

1920 $100
1921
1922
1940
powerdne Tip
Eil: 15.45 CPT
Tiph: = 15%5
Tip Arnount: 2. 317% PT
Total: 17.7675 PT
#Peaople: 2.
Til/Perzon: . 88375 T

v infinity sw.com

powerOne Personal V3

Publisher: Infinity Softworks, Inc.,
http://www.infinitysw.com/
products/powerone
personal.html

Grades: /—12

Cost: $9.99, shareware

This is a nice tool that allows the
user to calculate sales tax, markup,
and percent change (click the Busi-
ness button). Clicking on the Gen-
eral button allows the user to calcu-
late tips. This tool may be helpful in
role-playing and teaching students
about making purchases and/or
running a business.
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it is nicely supported by the use of the
Ecological Footprint Calculator.

Ecological Footprint
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Grades: 7—12 of peopla in other parts of the warld,

Cost: $14.95, shareware

Co-authored by
:m':f:. Kocks Ray. This simulation can be played as a CalculatorV3
game or used as part of an ongoing Publisher: Kidsolve, http://www.
Wrirten by three aducatars with assignment. The goal is simply to kidsolve.com/products/palm/
decades of combined expertence maximize profit made at a lemonade efc/
Imglementing [Feractive stand. Students have to develop a Grades: 4—12
videoconfersncing {IVC), this book recipe for lemonade and then set a Cost: Freeware
:..umwm for using : comp et.itive price. They must also Students are asked 13 questions about
pewerful ediuicational ool d(?termme how many supplies the?’ their lives: how much food they
will need, based on weather, location, waste, how big their homes are, what
FEATUURES: znd i;gem e\:ients, t(})l meet the pre- kind ;f transportation they use,, and
icted demand. Purchasing too many so on. Once they enter their answers
B Complerh progran supplies may result in a net loss; dents | hy heir lifestvles af-
development guide derailing b hich & ori 1 students learn how their lifestyles a
how IVC works, neccestary charging too nigh a price may deter fect Earth. The data is presented in
RS St A ks customers. You may want to develop four ways:
implementation strategles, a spreadsheet template where students
FEE i ot can track their progress and help 1. how many Earths Woul‘d be needed
curricular design them make future predictions. A IO szpﬁor call }Lumzns if everyone
' key to the supplies would be help- lved the way they do
. rational vignectes deserd Yy pp P
:I-.":;tﬂlﬂ Ewﬂ ful, as it can be difficult at first to 2. how many football ﬁel‘ds‘are
projects warldwide determine what some of the icons needed to support t}}elr lifestyle
: - represent. The use of this program 3. how their consumption breaks
. m"mm AR M can be tied into many concepts in- dOWI_l (e.g., acres nee.ded for
i resourees cluding marketing, product supply hou51‘ng,‘ t‘ransportatlon, f?od)
Lestrn maore and cedar this great and demand, and capitalism. Student 4. how 1nd1v1d}131 consumption
Fasaurce onflte gt activities could include graphing data comp ‘ares with the average
e e . . American; the averages of people
and identifying relationships (e.g., o =
1 les f living in Sweden, Nigeria, and
sales versus temperature, sales for i
. . . five other countries; and the
different recipes, sales by location),
is kst researching recipes, making and test- world as a whole
www.iste.org/bookstore ing lemonade, and designing signs for This program is a great way for

1.800.335.5177

their stands.

students to see how they compare
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with others and provides opportuni-
ties for them to read graphs and test
their own hypotheses about the ef-
fect changing their lifestyles has on
the earth. Depending on the ages of
the students, they may not know the
answers to all of the questions the
program asks. Teachers may want to
use this program as a part of a home-
based activity in which students dis-
cuss the questions with their parents
to make their data input more realis-
tic. Related activities might include
conjecturing about ways that humans
can have less impact on Earth or
students answering the questions
from the perspective of a person in a
developing country and comparing/
contrasting the outcome to their
own responses.

CAREER EXPLORATION

2,500.00

Inflation Calculator

Fazt Walue 19 18066

Present32,134.29

"=~ Future Malue 53 83615

Inflation 3.5 %% # %ears 150

[ Done ) [ Cope ) Paste]) [Caloulate )

Salary Utility V2.6

Publisher: Witkowski-Design,
http://www.freewarepalm.com/
calculator/salaryutil.shtml

Grades: 6—12

Cost: Freeware

Salary Uztility helps students un-
derstand that an hourly wage isn't
necessarily worth its face value and
supports NCEE’s Marginal Cost/
Benefit Standard 2: “Effective deci-
sion making requires comparing the
additional costs of alternatives with
the additional benefits. Most choices
involve doing a little more or a little
less of something: few choices are ‘all
or nothing’ decisions.”

This program allows students to
calculate how much they really make
once you take into consideration the
costs of commuting, paid vacation,
insurance, and so on. This is a good
tool to help students understand that
an hourly wage isn’t necessarily worth
its face value.

A drawback to this program is that
it doesn’t take into consideration so-
cial security, retirement, or taxes. In
addition, teachers would want to sup-
plement the use of this program with
discussions about topics such as how
much commuting to a higher paid
job located farther away would cost
(is public transportation available?
is a car necessary?) as compared to
a lower paying job within walking
distance.

This program would complement
a unit on careers quite nicely. Student
activities could include an analysis of
several different career options with
students doing online research for job
requirements (e.g., college degree, ex-
perience) as well as the related salary
and benefits. At higher grade levels,
students might also do a cost-benefit
analysis of getting a college degree
in order to qualify for a higher
paying job.

Handhelds are not just for keeping
track of your calendar! Palm handheld
computers are being used in class-
rooms across America in creative ways
to engage students in learning. The
applications I reviewed in this article
represent a very small portion of the
thousands of programs available to
Palm-using educators.

Lynn M. Lary is an instruc-
tional technology specialist

at Lane Education Service
District in Eugene, Oregon,
where she provides technology
staff development for teachers
working in Lane County pub-
lic scbools Lynn is the past president of OETC
and currently serves as an online mentor for HPs

Technology for Teaching Program.
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LOOK FOR
THIS SEAL

for Studernts
for Teachers
for Administrators

[t your assurance that

a product or service has
demonstrated alipnment
with 15T E's Mational
Educaticmal Tech nology
Srandards (METS). You'll
find this Seal of Alignment
o1 products, services,

and resources [STE has
rigorously reviewed and
determined meet specific
MET 5 standards for
Students IMETS=5],
Teachers (IMETS=T), and!/ar
Administrators (METS=4),

To date, more than 90% of
states dlready nse METS in
their technology, assesment,
and/or curnculum plans,

Wsir www: steorpdstandards/
to learn more,

Look far the
ISTE NETS Review

and Seal of Alignment
when evaluating your
Ed Tech purchases.
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